The trauma protocol, including total body computed tomography (CT), revealed the following lesions: displaced femoral shaft, tibial fracture of the left lower extremity, diffuse axonal injury, and bifrontal subarachnoid hemorrhage. Besides these lesions, massive mediastinal bleeding was seen. This was due
Introduction
An 18-year-old male patient was admitted to our hospital because of a high impact trauma in which he fell off his motorcycle at high speed. Clinically, an open femur shaft fracture was visualized. Due to a Glasgow coma scale of 3/15 with severe signs of pain and hemodynamic instability, the patient was intubated on site. to a posteriorly located rupture of the aortic arch with formation of a pseudoaneurysm ( Figure 1 ).
U-Shape Kissing Chimney Thoracic Endovascular
Due to hemodynamic instability, urgent repair was indicated. Open cardiac surgery, however, was contraindicated, as this would involve circulatory arrest and full heparinization. Anticoagulation therapy was especially hazardous because of the subarachnoid bleeding, unknown cerebral damage, and substantial orthopedic trauma. Therefore, an endovascular approach was favored.
A more detailed examination of the CT scan showed a bovine arch with common origin of the brachiocephalic trunk and the left common carotid artery (LCCA), complicating the procedure (Figure 2) . Debranching of the LCCA was not possible because the rupture was too close to the origin of the brachio cephalic trunk, thus inducing an unacceptable proximal landing zone (Figure 2) .
The chosen solution was to perform a kissing chimney procedure and percutaneous TEVAR.
At first, an endoprosthesis (Medtronic Valiant Captiva) was delivered percutaneously via the right common femoral artery after preclosure with two ProGlides (Abbott Perclose ProGlide Suture-Mediated Closure System). Next, we performed chimney stenting of the LCCA (Advanta V12 -6x59) through access in the left internal carotid artery. After this procedure, substantial leakage was still visible, and, when switching the sheath to provide access to the LCCA, the V12 stent luxated, possibly due to undersizing. Therefore a more complex option was chosen: This began with an elongation of the endoprosthesis with a second Valiant Captivia placed more distally and overriding the brachiocephalic trunk, which meant placing kissing chimney stents. At the most proximal part of this "kissing chimney" configuration were two Advanta V12 10x38mm and 10x59mm stents (Maquet Cardiovascular, Wayne, New Jersey, USA) introduced via the right brachial and subclavian arteries. This allowed for blood from the ascending aorta to enter the trunk and proceed through the right subclavian artery and the right common carotid artery. The second portion of the chimney allowed blood to enter the LCCA from the trunk in a retrograde manner. This part consisted of a 7x100mm Viabahn stent (Gore Medical, Flagstaff, Arizona, USA) introduced after puncture of the LCCA and wiring of this vessel back and upwards, 
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between the endoprosthesis and the aortic wall, into the right common carotid artery in a U-shape pattern (see Figure 3 for a schematic version of the entire construction) [1] . The left subclavian artery received blood via a steal phenomenon through the left carotid artery system. The entire procedure was possible under low heparin dosage (Activated Clotting Time < 250 seconds) with immediate antagonistic Protamine administration afterwards. Although the procedure went well, immediate control comparison revealed a type IA endoleak (Figure 4 ) which was treated additionally by direct suprasternal puncture of the pseudoaneurysm. Once the correct position of the sheath was verified, filling of the space with Gianturco coils (Cook Medical, Bloomington, Indiana, USA) and Glubran glue (GEM S.R.L., Lu, Italy) resulted in immediate success ( Figure 5 ).
In the second stage, the femoral fracture was treated with external fixation. The patient was weaned from ventilation quite rapidly and further recovered without neurological sequelae. Finally, he was transferred for further rehabilitation to a specialized center.
Today, the patient is in perfect clinical condition without any problems regarding the extensive endovascular repair of his aortic arch and supraaortic vessels. A control CT scan and intraarterial angiogram 1 year later showed a good construction with patent chimneys and no type I or II leakage (Figure 6 ).
Follow up for this patient is life-long, as we expect future elective open reconstruction of the aortic arch due to his young age.
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